S1. Procedure for calculating CVI D 50
The CVI-D 50 is the minimum droplet diameter for which the stopping distance (D stop ) is greater than the combination of CVI probe size and the distance between the CVI inlet and the internal stagnation plane (L stag ) and can be calculated based on the following equation:
where L stag is comprised of three components, and is equal to:
where L min is the amount of dead-space that exists between the CVI orifice and the top of the porous frit, L por is the length from the top of the porous frit to the bottom of the stagnation plane, which is related to the counterflow (F1), sample flow (F2), and the length of the entire porous frit (X) by equation S3:
L cur is a parameterization (Anderson et al., 1993) that estimates the length a particle must traverse to deviate from the high velocity streamlines curving around the CVI probe tip in order to enter the CVI orifice, and is considered a linear function of the outer radius of the tip (r o ):
where C can range from 0 to 1 (Anderson et al., 1993; Noone et al., 1988) and represents the uncertainty of the estimate. In this study, CVI-D 50 was reported at C = 0.5 and the uncertainty was calculated by averaging the differences calculated when using the lower and upper bounds of C = 0 and C = 1, respectively.
D stop can be calculated as follows (Serafini, 1954) 
where V ∞ is the CVI air intake velocity and η air is the viscosity of air. The calculation needed to determine the CVI enhancement factor (EF) is:
S2. SP2 size-dependent correction factors Fig. S1 . Demonstration of the SP2 size dependent instrument sensitivity correction factor calculation. Panel A shows the number distributions from both the SP2 Res (black circles) and the SP2 Tot (red squares) each with the corresponding lognormal fits (lines) from ambient cloud-free data; panel B shows the ratio of the SP2 Res to the SP2 Tot , which is used as the correction factor at each size; and panel C shows the distributions after the correction factor has been applied.
S3. Calculated coagulation rates between rBC particles and cloud droplets
The fraction of particles incorporated into cloud droplets by coagulation can be calculated by considering an evenly distributed population of rBC-containing particles surrounding the cloud droplets. In this case, since the mean free path of the rBC-containing particles is much smaller than the diameter of the droplets (mean free path on the order of 1.5 x 10 -2 µm), calculations are done for the continuum regime and the Brownian coagulation coefficient , K (in m 3 s -1 ), is given by equation S8 (Seinfeld and Pandis, 2006) :
where k is the Boltzmann constant, T is temperature, η air is the viscosity of air at temperature T, and D rBC and D droplet are the diameters of the rBC-containing particles and droplets respectively.
The coagulation rate (in m -3 s -1 ) can be calculated by multiplying the number concentration of rBC-containing particle and droplets by the coagulation coefficient:
From this, the fraction of rBC-containing particles incorporated into cloud droplets by coagulation can be calculated by multiplying the coagulation rate by the droplet residence time and dividing by the total number concentration of rBC-containing particles:
Sizes and number concentrations of the rBC containing particles and droplets were measured during the campaign. Number concentrations for droplets greater than CVI D 50 were on the order of 25-35 cm -3 while number concentrations for the smallest rBC cores (70-80 nm diameter) were on the order of 21-26 cm -3 . rBC number concentrations decreased with increasing core size to a minimum of 0.10-0.13 cm -3 for the largest core sizes (210-220 nm diameter). Median cloud droplet diameters were ~30 µm (see Table S1 for details). Although stratocumulus decks can persist for hours, large eddy simulations of non-precipitating stratocumulus suggest that in-cloud residence times of air parcels can be on the order of 12 minutes (Stevens et al., 1995) . Based on this work, we assume that an upper limit of 1 hour for the clouds measured in this study is reasonable.
Based on these parameters, the fraction of rBC particles incorporated into the cloud droplets is calculated to be less than 0.8% for 75 nm rBC particles. In Fig. S2 we show the fraction of rBC particles that will be incorporated into cloud droplets as a function of rBC particle size. For these calculations we assume diffusion in the continuum regime and use the measured parameters given in Table S1 . This figure shows that the fraction of rBC particles that will be incorporated into cloud droplets should be a strong function of size, and for 200 nm rBC particles the fraction incorporated will be <0.3%. These calculations assume the rBC particles have no coatings. If they have coatings, then the fraction incorporated into cloud droplets by coagulation will be even lower. Table S1 .
S4. Determination of the droplet transmission in the CVI
The droplet transmission factor (DT) through the CVI was determined by plotting the number of droplets measured by the FM-100 that were greater than the CVI-D 50 as a function of the number of residual particles (see Figure S3 ). The number of residual particles plotted in Fig. S3 were corrected for the CVI enhancement factor (EF) and only residual particles > 100 nm were included since particles smaller than this size were likely not present due to nucleation scavenging (see Sect. 3.3.2 in manuscript for further discussion). From 1/slope in Fig.S1a and b, the DT values were determined to be 26% during Cloud 2 and 45% during Cloud 3. DT values less than 100% may be attributed to; (1) particle or droplet losses in the CVI, (2) incomplete drying of the droplets, (3) misalignment of droplets in the wind tunnel prior to entering the CVI, and (4) insufficient acceleration of some of the larger droplets. where n is the number of moles of that species. This ion scheme is the same as the one used by Gysel et al., 2007 except that it has been modified to incorporate ammonium chloride.
S5. AMS ion pairing scheme

